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Motivation:	 The	Tundra	 Trait	 Team	 (TTT)	 database	 includes	 field‐based	measure‐





Main types of variable contained:	The	database	contains	91,970	measurements	of	
18	plant	traits.	The	most	frequently	measured	traits	(>	1,000	observations	each)	in‐
clude	plant	height,	leaf	area,	specific	leaf	area,	leaf	fresh	and	dry	mass,	leaf	dry	matter	
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1  | INTRODUC TION
Plant	traits	reflect	species’	ecological	strategies	and	life	histories,	
and	 underlie	 differences	 in	 the	 way	 plants	 acquire	 and	 use	 re‐
sources.	Traits	 related	 to	plant	 size	and	 the	 leaf	economics	spec‐
trum,	for	example,	represent	fundamental	trade‐offs	between	the	






























on	 978	 tundra	 species	 (Figures	 1	 and	 2,	 Table	 1).	 The	 TTT	 data‐
base	is	unique	in	its	depth	and	spread.	Trait	data	were	collected	at	
207	unique	 tundra	 locations	 ranging	 from	47°S	 (the	 sub‐Antarctic	
Marion	Island)	to	79.1°N	(Sverdrup	Pass,	Ellesmere	Island,	Canada),	
and	 include	multiple	observations	on	 individuals	at	 the	same	 loca‐
tion	as	well	as	of	the	same	species	at	different	locations.	In	addition,	
99.8%	of	the	observations	in	the	database	are	georeferenced,	thus	
allowing	 trait	 observations	 to	 be	 linked	 with	 environmental	 data	






in	TRY,	 likely	 reflecting	 improved	 sampling	of	 the	 tundra’s	 coldest	
extremes	(Figure	4).
The	TTT	database	 can	 be	 used	 to	 address	wide‐ranging	 theo‐
retical	 and	 practical	 ecological	 questions.	 Multiple	 trait	 observa‐
tions	on	individuals	and	species	at	numerous	sites	across	the	tundra	
biome	 enables	 the	 quantification	 of	 inter‐	 and	 intraspecific	 trait	
content,	leaf	nitrogen,	carbon	and	phosphorus	content,	leaf	C:N	and	N:P,	seed	mass,	
and	stem	specific	density.
Spatial location and grain:	Measurements	were	collected	in	tundra	habitats	in	both	
the	Northern	and	Southern	Hemispheres,	 including	Arctic	 sites	 in	Alaska,	Canada,	
Greenland,	 Fennoscandia	 and	 Siberia,	 alpine	 sites	 in	 the	 European	Alps,	 Colorado	
Rockies,	 Caucasus,	 Ural	Mountains,	 Pyrenees,	 Australian	Alps,	 and	Central	Otago	
Mountains	(New	Zealand),	and	sub‐Antarctic	Marion	Island.	More	than	99%	of	obser‐
vations	are	georeferenced.
Time period and grain:	All	data	were	collected	between	1964	and	2018.	A	small	num‐
ber	of	sites	have	repeated	trait	measurements	at	two	or	more	time	periods.
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F I G U R E  1  Trait	observations	span	the	Arctic,	sub‐Antarctic	and	alpine	tundra.	The	size	of	the	circle	corresponds	to	the	number	of	trait	
observations	at	a	given	location	(minimum	<	150,	maximum	>	2,500),	while	the	colour	of	each	circle	indicates	the	measured	trait.	LDMC	=	
leaf	dry	matter	content;	SLA	=	specific	leaf	area
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variation	 across	 scales.	 Linking	 trait	 observations	 with	 environ‐











2.1 | Data acquisition and compilation
Data	were	 submitted	 directly	 by	 the	 tundra	 researchers	 that	 col‐
lected	 them	 (see	 author	 list	 and	 Acknowledgments).	 These	 data	
represent	a	mix	of	previously	collected	data	as	well	as	new	data	col‐
lected	as	part	of	a	multi‐site	field	campaign.	In	some	cases,	the	sub‐
mitted	 trait	data	have	contributed	 to	publications	 (see	Supporting	
Information	Appendix	S1	for	reference	list)	but	all	values	in	the	data‐
base	are	from	primary	sources	(i.e.	not	extracted	from	publications).	
None	 of	 the	 data	 contained	 in	 the	 TTT	 database	 currently	 occur	
in	 other	 trait	 databases	 (e.g.	 TRY).	All	 trait	 data	 in	 this	 version	 (v.	




snow	manipulation,	 etc.).	 This	will	 be	 indicated	 accordingly	 in	 the	
‘Treatment’	column.
2.2 | Data curation and quality control
All	observations	were	checked	to	ensure	logical	latitude	and	longi‐
tude	 information	and	converted	to	standardized	units	of	measure‐
ment.	We	also	 removed	obviously	 erroneous	or	 impossible	 values	
(e.g.	leaf	dry	matter	content	values	greater	than	1	g/g).	When	pos‐
sible,	 suspected	 errors	were	 checked	with	 the	 initial	 data	 provid‐
ers	and	corrected.	Species	names	were	standardized	to	match	the	
accepted	names	 in	The	Plant	List	using	 the	R	package	Taxonstand	
v.	 2.0	 (Cayuela,	 Granzow‐de	 la	 Cerda,	 Albuquerque,	 &	 Golicher,	
2012;	 column	 ‘AccSpeciesName’),	but	 the	original	names	provided	





TRY	 database	 protocols	 for	 more	 information	 on	 the	 term	 ‘error	




Trait Units # obs # locs # spp. Mean SD q2.5 Median q97.5
Height,	repro. m 5,981 27 122 0.14 0.12 0.02 0.11 0.43
Height,	veg. m 25,453 146 643 0.21 0.38 0.01 0.09 1.39
Leaf	dry	matter	
content	(LDMC)
g/g 7,981 55 755 0.33 0.15 0.10 0.32 0.66
Leaf	area mm2 11,498 55 688 696.4 4,048.2 4.4 163.0 3,975.2
Leaf	carbon mg/g 2,338 30 302 465.2 32.5 412.8 458.5 539.6
Leaf	C:N	ratio ratio 1,026 13 182 26.1 13.9 11.8 22.0 66.5
Leaf	d13C ppt 342 4 18 −28.8 1.95 −32.6 −29.08 −24.7
Leaf	d15N ppt 274 3 18 −3.24 3.74 −9.48 −3.89 4.88
Leaf	dry	mass mg 8,489 52 569 29.14 74.65 0.02 8.00 200.00
Leaf	fresh	mass g 6,859 32 511 0.134 0.393 7 e−5 0.030 0.897
Leaf	nitrogen mg/g 3,153 45 399 23.23 9.33 7.87 22.73 44.61
Leaf	N:P	ratio ratio 1,880 34 347 11.55 3.60 5.60 11.21 19.74
Leaf	phosphorus mg/g 1,881 34 346 2.360 1.055 0.761 2.166 4.807
Rooting	depth cm 62 1 9 36.81 17.75 9.05 36.50 70.80
Seed	mass mg 1,341 23 194 1.81 3.70 0.03 0.58 14.85
Specific	leaf	area	
(SLA)
mm2/mg 12,078 87 900 14.56 8.38 3.64 12.92 35.41
Stem	specific	density	
(SSD)
mg/mm3 926 18 39 0.62 0.16 0.31 0.61 0.92
Stem	diameter cm 408 10 13 0.36 0.92 0.01 0.01 3.14
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risk’	 in	 this	 context,	 https://www.try‐db.org/TryWeb/TRY_Data_
Release_Notes.pdf).	The	error	risk	was	calculated	as	the	number	of	
standard	deviations	that	a	given	value	lies	from	the	overall	species	
mean	 for	 that	 trait.	We	also	provide	 the	 script	used	 to	 create	 the	
‘cleaned’	 version	 of	 the	 dataset	 as	 a	 GitHub	 repository	 (https://
github.com/TundraTraitTeam/TraitHub),	 along	 with	 both	 the	 raw	
(uncleaned)	and	cleaned	versions	of	the	dataset.	The	cleaning	script	
can	be	adapted	to	vary	in	its	sensitivity	to	outliers.	This	script	also	






2.3 | Data availability and access
The	 TTT	 database	 will	 be	 maintained	 at	 the	 GitHub	 repository	
(https://github.com/TundraTraitTeam/TraitHub).	 Trait	 data	 collec‐
tion	 is	ongoing;	thus,	we	will	periodically	release	updated	versions	
of	the	database.	A	new	version	number	will	be	assigned	every	time	










Data	 are	 governed	 by	 a	 Creative	 Commons	 Attribution	 4.0	
International	copyright	(CC	BY	4.0).	Data	are	fully	public	but	should	
be	 appropriately	 referenced	 by	 citing	 this	 data	 paper.	 Although	
not	 mandatory,	 we	 additionally	 suggest	 that	 data	 users	 contact	
and	 collaborate	 with	 data	 contributors	 (names	 provided	 in	 the	
‘DataContributor’	 column,	 contact	 information	 available	 through	
the	TTT	website:	https://tundratraitteam.github.io/)	whose	datasets	
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have	contributed	a	substantial	proportion	(e.g.	5%	or	greater)	of	trait	
observations	used	in	a	particular	paper	or	analysis.






plant	height	 (both	vegetative	and	 reproductive),	 leaf	 area,	 specific	
leaf	area,	 leaf	 fresh	and	dry	mass,	 leaf	dry	matter	content,	 leaf	ni‐
trogen	content,	 leaf	carbon	content,	 leaf	phosphorus	content,	 leaf	
C:N,	 leaf	N:P,	seed	mass,	and	stem	specific	density.	 In	most	cases,	
traits	were	measured	on	adult	 individuals	at	peak	growing	season,	
but	 some	exceptions	exist	 [e.g.	Rhododendron caucasicum	 contains	
values	of	 leaf	 dry	matter	 content	 (LDMC)	 for	 both	 young	 and	old	
leaves].	Most	observations	represent	trait	measurements	at	a	single	
point	in	time,	but	several	sites	(e.g.	Daring	Lake,	Alexandra	Fiord	and	
Qikiqtaruk‐Herschel	 Island,	 Canada,	 and	 several	 sites	 in	 Sweden)	







In	 addition	 to	 the	 trait	 values	 themselves,	 nearly	 all	 observa‐
tions	 (99.8%)	 contain	 information	 about	 latitude	 and	 longitude	 of	
the	 location	where	the	measurement	was	taken	 (Figures	2	and	3).	
Elevation	was	also	provided	for	most	observations	(70%).	The	high	
degree	of	georeferencing	 in	 the	dataset	enables	 the	extraction	of	
climate	and	other	environmental	data	corresponding	with	each	trait	
measurement.	 In	addition,	many	data	 contributors	provided	 infor‐
mation	about	the	habitat	 type	 (‘SubsiteName’)	 in	which	each	 indi‐
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TA B L E  2  Dataset	structure.	The	cleaned	Tundra	Trait	Team	(TTT)	dataset	is	provided	as	a	csv	file	and	consists	of	a	single	data	table.	The	
table	structure	is	as	follows
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group	 (German	 Centre	 for	 Integrative	 Biodiversity	 Research;	
iDiv)	in	an	effort	to	increase	the	depth	and	breadth	of	trait	data	
available	 for	 tundra	 plant	 species.	 The	 only	 requirement	 for	
membership	of	the	TTT	is	the	contribution	of	trait	data;	all	are	
welcome	to	 join.	Please	visit	the	website	or	contact	one	of	the	
lead	authors	for	more	information.
